Ureteral polyps are rare causes of ureteropelvic junction (UPJ) obstruction, particularly in children. We report a nine year-old boy with UPJ obstruction initially suggestive of an obstructive urinary stone. CT showed intraureteral calcification at the UPJ and hydronephrosis. A retrograde pyelogram showed narrowing at the UPJ and partial obstruction that was found to be a ureteral polyp. This case illustrates a rare cause of UPJ obstruction that should be considered when the imaging findings and presentation are atypical for more common etiologies of ureteral obstruction.
CASE REPORT
A nine year-old boy with a prenatal history of stable, grade 2 left hydronephrosis presented to the emergency department with nausea, vomiting, and 10/10 left flank pain that awoke him from sleep. A urinalysis in the emergency department showed microscopic hematuria. A non-contrast CT of his abdomen and pelvis was done during his pain episode and showed left ureteropelvic junction (UPJ) obstruction with calcification at the UPJ ( Fig. 1, 2 ). His pain spontaneously resolved after several hours. The next day, a subsequent renal ultrasound showed grade 3-4 left hydroureteronephrosis without shadowing and an area of hypervascularity suggestive of a mass in the proximal ureter (Fig. 3) . A MAG3 Lasix renogram was consistent with left kidney obstruction, with a half-time clearance of 5.5 minutes on the right and 19.2 minutes on the left (Fig. 4) .
The patient was scheduled for a retrograde pyelogram to better delineate his anatomy, with plans for a pyeloplasty if a UPJ obstruction was confirmed. The retrograde pyelogram showed irregularity and stenosis of the left proximal ureter, prompting a decision to operate (Fig. 5) . At surgery, the ureter appeared grossly normal but upon opening the proximal ureter, a single 2 cm intraluminal, polypoid mass was found (Fig. 6 ). This mass was excised and a pyeloplasty was performed. Pathology confirmed a fibroepithelial polyp (Fig.  7) .
The patient had a follow-up sonogram performed after six weeks after surgery, with planned yearly follow-up thereafter. He is currently doing well without evidence of recurrence based on monitoring for pain and hydronephrosis.
Ureteral fibroepithelial polyps are a rare cause of ureteropelvic junction obstructions in children and are found in only 0.5% of children undergoing pyeloplasty [1] . They are benign growths of mesodermal origin that consist of a fibrovascular core covered by normal urothelium and are most commonly found in the upper third of the ureter (Fig. 8) . The exact tendency of distribution of these polyps along the ureter remains unclear, but in one case series of 15 children who presented with ureteral fibroepithelial polyps, all of them had polyps located in the upper ureter [2] . Their typical clinical presentation is abdominal or flank pain with or without hematuria. Surgical resection usually results in cure and recurrence is rare. They present more often in boys than in girls, with several case series reporting 80-90% of polyps occurring in boys [1] [2] [3] . These polyps also occur more frequently on the left side, though bilateral polyps have been reported [3] [4] [5] .
Etiologies of UPJ obstruction are divided into primary and secondary obstruction. Primary UPJ obstruction is further subdivided into intrinsic causes-including narrowing of the UPJ from disrupted development of circular musculature and extracellular matrix of the ureter, valvular mucosal folds, persistent fetal convolutions, and ureteral polyps-and extrinsic causes, particularly a crossing lower pole vessel. Secondary obstruction is most commonly caused by stone disease and also by severe vesicoureteral reflux causing tortuosity that leads to kinking of the ureter and subsequent obstruction. Of these etiologies, the most common causes of UPJ obstruction are a congenitally narrowed UPJ, crossing lower pole vessels, and urinary stones ( Fig. 9 ) [6] . Cancerous etiologies of UPJ obstruction are unlikely in children. In particular, transitional cell carcinoma of the ureter may be found in adults but is rare in children.
Ureteral polyps are the most common benign tumors of the ureter, yet one of the rarest causes of UPJ obstruction. Typically, children present with abdominal or flank pain with or without hematuria, along with other nonspecific symptoms, including nausea and vomiting [2] . These children are often diagnosed after a gastrointestinal workup and may have evidence of hydronephrosis on ultrasound. A MAG3 Lasix renogram will quantify the degree of obstruction and renal function.
The treatment for obstructing ureteral polyps at the UPJ remains the open Anderson-Hynes dismembered pyeloplasty, though other techniques described include laparoscopic or robotic pyeloplasty, ureteroscopic resection, and holmium laser resection [7, 5] .
Radiographic diagnosis is crucial to surgical management. Polyps may be imaged by CT, ultrasound, magnetic resonance urography, excretory urography, and retrograde pyelogram [8, 2] . A retrograde pyelogram is preferred for diagnosing ureteral polyps because of its ability to delineate intraluminal lesions. Magnetic resonance urography is also excellent for the tissue contrast it gives and its ability to visualize intraluminal lesions without radiation, which is particularly important in children. However, both modalities can be time consuming and require anesthesia for young patients. CT may show soft tissue filling the UPJ and proximal ureter, and 3D reformations may better reveal their structure and increase diagnostic confidence [2] . Ultrasound may show evidence of hydronephrosis or hydroureter, though dilation is typically mild, or a mildly echogenic structure with a polypoid projection without acoustic shadow. Retrograde pyelogram or excretory urography shows an intraluminal lesion that is smooth or polypoid without marked dilation of the urinary tract [8, 6] .
In contrast, other causes of UPJ obstruction may show other distinguishing features. In the situation of a crossing lower pole vessel, ultrasound may show evidence of hydronephrosis, as with a polyp. However, CT will show a vessel crossing the ureter at the point of obstruction, and a retrograde pyelogram will lead to visualization of the proximal ureter with an abrupt cut-off. In the case of a stone, ultrasound may show shadowing of the ultrasound beam. On CT, there is often perinephric stranding and radiodense material (the stone) seen, and on retrograde pyelogram, there is typically a filling defect with radiodense material (stone) at the point of urinary obstruction.
Even with appropriate imaging studies, ureteral fibroepithelial polyps remain notoriously difficult to diagnose pre-operatively. In two case series, two of nine patients and zero of fourteen were identified pre-operatively [1, 7] . Likewise, the cause of this patient's UPJ obstruction was not identified until surgical intervention despite several imaging modalities.
This case is interesting because the diagnosis of ureteral polyp was not initially suspected based on pre-operative imaging, and in fact, stone disease was considered because of areas of calcification found on CT. However, the findings on ultrasound indicated a possible noncalculous etiology such as a polyp or other mass. In retrospect, this area of calcification likely represented a small stone behind the obstructing polyp that the patient ultimately passed. It may also have been microcalcification within the polyp, though there was no calcification seen on histology. And though polyps are not typically seen on ultrasonography, this case illustrates the importance of carefully examining Doppler ultrasound imaging for evidence of vascular flow, which can help guide the physician toward a preoperative diagnosis of a ureteral polyp. Though polyps are a rare entity, it is important to consider a ureteral polyp as a cause of UPJ obstruction when building a differential diagnosis.
Ureteral polyps are a rare cause of ureteropelvic junction obstruction in children that should be considered when working up a child with abdominal pain or hematuria. They are difficult to diagnose pre-operatively and therefore require a high index of clinical suspicion and close examination of the patient's imaging for clues to this etiology. 9 year-old boy with ureteropelvic junction obstruction found to be caused by a 2cm ureteral polyp. A transverse, non-contrast CT scan shows a calcified ureteral polyp (arrow in A) in the patient's left ureter, causing proximal obstruction of the renal pelvis (arrows in B). Non-contrast CT of the abdomen and pelvis was obtained on a GE LightSpeed VCT at mA=109-139 with automatic current modulation, kvp=120 and reconstructed into 5 mm thick axial images. 9 year-old boy with ureteropelvic junction obstruction found to be caused by a ureteral polyp. Intraoperative photo shows the ureter (arrow heads) and 2cm long stalk of the polyp (arrows) [1, 2, 9, 10, 11, 12] Etiology -Benign growth of mesodermal origin that consist of a fibrovascular core covered by normal urothelium -Most commonly found in the upper third of the ureter, often on the left side Incidence True incidence is unknown but estimated to be 0.5% of children undergoing pyeloplasty.
Gender ratio
Boys > girls. Case series report that 80-90% of ureteral polyps occur in boys. Age predilection Unclear, though a case series of 15 patients had a mean age of 9.1
Risk factors
Unknown Treatment Open, laparoscopic, or robotic pyeloplasty, ureteroscopic resection, holmium laser resection Prognosis Good with low rate of recurrence
Findings on imaging
Can present as a solitary non-obstructive filling defect on radiography. Ultrasound may show signs of ureteropelvic junction obstruction, like hydronephrosis or hydroureter, or a mildly echogenic structure with a polypoid projection without acoustic shadow. CT may show soft tissue filling the UPJ and 3D reformations can sometimes more clearly delineate the structure. However polyps are often not detected on imaging. 
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